Background. Across the world, millions of women unintentionally become pregnant and decide to terminate the pregnancy. Despite progressive abortion laws in South Africa (SA), evidence suggests that many women of all ages still resort to unsafe terminations outside legal, designated facilities. Media reports alert the public to an increase in the illegal dumping of fetuses and abandoned babies, suggesting an increase in unsafe termination practices as well as concealed births. Objective. To examine mortality data to identify trends in the dumping of aborted fetuses and abandoned babies in SA.
In 1999, a total of 210 million women became pregnant globally; 80 million of these pregnancies were reported to be unintentional. [1] Poor or restricted access to contraceptive services [1] and lack of social and financial support [2] are some of the main reasons why women are faced with unintended pregnancies. Research has shown that women in South Africa (SA) experience considerable difficulties in negotiating safe sex practices. [2, 3] Women often face the realities of abuse, forced sex, and/or desertion when insisting on the use of condoms, a request that is stigmatised and interpreted as a sign of infidelity or admission to having a sexually transmitted disease. [3] Poverty also plays a significant role in unwanted pregnancies where unfavourable economic and social circumstances can lead women to opt for an abortion, especially in the context of 'deepened economic hardships' associated with health concerns relating to HIV/AIDS. [2] Young girls who partner with older men are identified as especially vulnerable to sexual exploitation owing to their financial dependency. They find that their access to and control over resources (or lack thereof) greatly influence the degree to which they are able to exercise their rights, especially with regard to having protected sex and the choice to terminate an unwanted pregnancy. [3] 
Unsafe abortion
Abortion legislation varies from very conservative to liberal posi tions across the globe. Research shows that where legislation tends to be restrictive, abortion mortality and morbidity tend to be high est. [4, 5] For example, where women seen as victims of circumstances are permitted to terminate a pregnancy (e.g. in cases of a medical emergency, fetal abnormality, rape or incest), others who do not meet these criteria are forced to seek alternatives that render them vulnerable to the dangers associated with illicit and unsafe abortion. According to the World Health Organization (WHO), abortions are deemed 'unsafe' when a procedure is 'characterised by the lack or inadequacy of skills of the provider, hazardous techniques and unsanitary facilities' . [1] In 1995, a total of 46 million women across the world voluntarily terminated their unwanted pregnancies. Of these terminations, 27 million were legal, with an estimated 19 million believed to have occurred outside the legal system. [6] In 2003, almost half (48%) of about 42 million abortions were reportedly unsafe, of which an alarming 97% were in developing countries.
[68] In the southern African region (including Botswana, Lesotho, Namibia, SA and Swaziland, of which SA forms the major component), 120 000 unsafe abortions were estimated to have occurred in 2008. [9] Abortion in SA SA decriminalised abortion in 1996 by introducing the Choice on Termination of Pregnancy Act, [10] which states that a pregnancy may be terminated up to 12 weeks' gestation at a woman's request. Termination from weeks 13 20 will only be allowed if a medical risk exists, the pregnancy is the result of rape or incest, or the pregnancy would adversely affect the woman's social or economic circumstances. The Act goes on to describe the circumstances under which a pregnancy may be terminated after 20 weeks' gestation, who is legally permitted to perform these procedures, and under what physical conditions surgical termination may take place. Unlike 27 other countries, SA law also protects the individual choice of minors. [4] Minors are encouraged to consult with their parents, guardians, family and friends; however, should they choose not to, they may not be denied these services and may terminate a pregnancy without parental consent. [10] Despite these major developments in policy and legislation, since 1994 research has shown that women are still having abortions outside the designated facilities, even in areas where many formal services exist. [11] Women have been found to prefer a quick, private response to their problem and to seek help ranging from the broader medical sector, which includes doctors, nurses, pharmacists and traditional healers, or resort to selfinduced methods such as use of laxatives, medicines, household products and oral contraceptives. [11] Hazardous methods such as these have been shown to lead to immediate, medium and longterm complications including severe bleeding, infertility and even death. [12, 13] There are other explanations for why women opt for unsafe methods instead of utilising legitimate services. A WHO study in 2010 showed that about 30% of women in SA continue to believe that abortion is illegal. [12] Many were found to lack knowledge about circumstances in which abortion can be performed or facilities that perform it. [11] Those who knew about these services found them to be inaccessible and/or unacceptable, and reported that they feared staff rudeness, gossip and judgement. Furthermore, they had general concerns about their privacy, and were forced to seek alternatives (even illegal ones) because of long waiting lists for secondtrimester terminations. [11] Services are also disproportionately concentrated in major urban centres, particularly in Gauteng Province. [11] Inaccessible or unacceptable services encourage women to seek alternatives that place them at risk.
Illegal dumping of fetuses after abortions and abandoned babies
Evidence of fetuses being illegally dumped has been found all over the world, ranging from those dumped illegally after legal abortions to those aborted and dumped outside the legal system. In 2010, a news report revealed that Thai police had found just over 2 000 fetuses in a Buddhist temple morgue in Bangkok. [14] Investigations later revealed that these abortions were illegally performed to circumvent Thailand's restrictive abortion laws, and that the fetuses were collected from various clinics all over the country and secretly cremated at regular intervals in the temple's furnace. [15] In 2011, it was reported that legitimate abortion clinics in Texas, USA, were fined for illegally dumping aborted fetuses, [16] and a year later boxes containing illegally aborted fetuses were found in a Russian forest. [17] Media reports in SA are alerting the public to what is believed to be an increase in babies as well as fetuses being left in dustbins, gutters and dumps.
[1820] These discoveries are often made by random strangers such as garbage collectors and pedestrians, who then alert the authorities. Although there is no research on which to base their claims, media reports offer poverty, teen pregnancies, rape, incest and unemployment as being at the root cause of dumping of newborns and fetuses. With the exception of a study that investigated why women are still having abortions outside designated abortion facilities, [11] research related to unsafe reproductive practices in SA tends to focus on the legislative environment and unsafe abortions, [3, 2123] as well as barriers to service delivery in the reproductive health sector.
[2426] No research was found that specifically investigates the phenomenon of dumping babies and fetuses, which represent concealed births and abortions.
Objective
The purpose of this study was to examine mortality data to determine whether the illicit dumping of nonviable fetuses (defined as the remains of aborted fetuses that are found and recorded in the National Injury Mortality and Surveillance System (NIMSS)) and abandoned babies (defined as the remains of fullterm newborns that died as result of abandonment and are recorded in the NIMSS) are indeed increasing, as is reported in SA media.
Methods
The study utilised data from the NIMSS and reports trends in fatalities of all deaths in two of the country's provinces, namely Gauteng (predominantly urban) and Mpumalanga (predominantly rural). This system has coverage of nine out of ten mortuaries (it excludes Pretoria mortuary) in Gauteng as well as all 19 mortuaries in Mpumalanga. The NIMSS was first established in 1999 and collects information from Forensic Pathology Services and State Forensic Chemistry laboratories using a single data form that is filled in for every deceased person entering each facility. It incorporates information from postmortem reports, SA Police 180 forms, chemical pathology laboratory results, and criminal justice system reports on a total of 21 items.
For the purposes of our investigation, descriptive, exploratory statistics were utilised to investigate the trends associated with the illegal dumping of fetuses in a densely populated urban area characterised by improved infrastructure (Gauteng), as well as a less populated rural area with limited infrastructure (Mpumalanga). Data analysis included the calculation of crude population incidence rates for cases of abortion and abandoned babies, as well as figures (n) and percentages (%) for each category under investigation. No distinction was made between males and females, as gender and any associated implications were not investigated. Likewise, gestation/age of the fetuses/babies was not included in these analyses, as this information currently simply does not exist. For the above reasons, population rates were not adjusted for age and gender, and only crude population rates were reported.
The NIMSS currently captures abortions and stillbirths as one category and has a separate category for abandoned babies. In order to ensure a sample representative of our interest, all reported cases of natural death were therefore excluded from our analysis on the assumption that this would also exclude any stillbirth cases from the dataset. Analysis comprised preliminary descriptive statistics investigating differences in reporting rates, total numbers of cases and percentages in each province, as well as between the two provinces. In terms of inferential statistics, χ 2 analyses were performed to investigate statistical significance of withingroup differences (i.e. differences within each province). Betweengroup analyses were not performed, as the two provinces were too disparate in sample size to allow for meaningful comparison. Areas analysed included external cause of injury (i.e. the circumstance under which the injury occurred), scene of injury (the place or scene where the actual injury occurred) and other scenes of injury (includes additional places where injury occurred that are not categorised under scene of injury) for further assessment of other, additional places of injury. All terms and descriptions for categories in the current study are in accordance with the definitions used by the NIMSS reporting system.
Results
This section reports on the external cause and scenes of injury for Gauteng and Mpumalanga provinces for the period 2009 2011.
External cause of injury

Overall comparisons
When data from 2009 to 2011 were aggregated, figures for deaths due to abortion were noticeably higher than for deaths attributed to abandonment of babies in both Gau teng and Mpumalanga (Table 1) . For Gauteng, abortions (n=1 321, 94.6%) resulted in significantly more deaths than abandonment (n=75, 5.4%). Similarly, for Mpumalanga there were more abortion related deaths (n=245, 93.5%) than deaths following abandonment (n=17, 6.5%). Analyses of differences between the years were performed at both the conven tional significance level (p=0.05) and the adjusted significance level (p=0.01) to minimise familywise type I error. Only Gauteng showed significant differences in abandonmentrelated deaths across the 3 years at both significance levels. At p=0.05, for Gauteng the increase in deaths due to abandonment in 2010 (n=39, 52.0%) and the decrease in deaths due to abandonment in 2011 (n=12, 16.0%) were found to be statistically significant (χ 2 (2 degrees of freedom, N=1 396) = 17.07; p<0001). At the adjusted p=0.01, only the decrease in deaths due to abandonment in 2011 was found to be significant. Table 2) .
Comparisons by year
With disaggregation of figures across the years (
Scenes of injury
A different profile emerged for Mpuma langa, where the leading scene of injury was 'place unknown' (n=66, 25.2 %), followed by 'other' (n=45, 17.2%) and private house (n=27, 10.3%). On yearspecific analysis, the leading scene of injury for 2009 was 'place unknown' (n=34, 50.0%), for 2010 'other' (n=25, 26.0%), and for 2011 informal settlements (n=23, 23.5%) ( Table 2 ).
Other scenes of injury
Analysis of other scenes of injury provided seven additional scenes of injury for Gauteng, including cemetery, dump site, military base, public toilet, rubbish bin and sewer/drain (both included in this category), with only dump site and sewer/drain for Mpumalanga. For Gauteng, dump sites remained the most common other scene of injury for 2009 (n=10, 50.0%), 2010 (n=10, 41.7%) and 2011 (n=49, 59.0%) followed by sewer/drain sites in 2009 (n=6, 28.6%), 2010 (n=9, 37.5%), and 2011 (n=25, 30.1%).
In contrast to Gauteng, in Mpumalanga sewers/drains were the most common site for illegal dumping of babies and fetuses for 2009 (n=5, 83.0%), 2010 (n=14, 56.0%) and 2011(n=13, 71.0%). The number of babies dumped in cemeteries showed a marked increase between 2009 (n=1, 17.0%) and 2010 (n=11, 44.0%), with a decline in 2011 (n=1, 29.0%) ( Table 3 ). For 2010, the difference between numbers of babies dumped in cemeteries v. sewers/drains (n=11, 44.0% and n=14, 56.0% respectively) was not as pronounced as in other years.
Discussion
The evidence presented here reveals that the illegal dumping of fetuses and babies is a real public health concern in both Gauteng and Mpumalanga provinces. Our study revealed that there was an increase in the rate of discovery of nonviable fetuses in both provinces over the 3year period, while at the same time there was a slight decrease in discoveries of deceased, abandoned babies. The first of these findings suggests that more people are discovering the remains of illicit abortions, indicating a possible increase in this phenomenon. When inferential testing was used, only Gauteng produced significant changes in the number of cases of death due to abandonment reported between 2009 and 2011, with a statistically significant increase in 2010 and a significant decrease in 2011. The decrease may be attributed to various factors, such as an increase in media attention to the baby/fetus dumping Table 1 Crude rates were calculated, as numbers could not be adjusted for age or gender owing to the nature of this study.
phenomenon [1820] and the introduction of 'baby safes' across the country (that provide a safe place where unwanted babies can be dropped off anonymously). [19, 27] Our finding that differences were only significant in Gauteng may be attributable solely to that province's larger population compared with Mpumalanga, and does not in any way indicate that this problem is not significant in Mpumalanga. The decline noted may not conclusively prove a decrease in this phenomenon per se, but rather indicate that fewer babies were found dead after being abandoned during the period of investigation, as opposed to being found alive and rescued. For these reasons, there is a need for more rigorous, scientific investigation into the illicit dumping of fetuses and babies.
Where scenes of injury were known, the commonest scenes for Gauteng were roads and open land, whereas for Mpumalanga they were 'place unknown' and 'other' , among which sewers/drains and dump sites were most often used. These places are accessible by the public and provide a degree of anonymity.
The increase in the phenomenon of dumping in both provinces is indicative of the following. Firstly, the need for secrecy is outweighing the risks involved in seeking an unsafe abortion. Some women who use unsafe methods seek options that offer a quick and private response to their situation, while others wish to avoid the perceived poorquality healthcare in hospitals. [11] Lack of access to acceptable healthcare services places women of all ages at risk of negative health consequences, including serious morbidity, risk of Residential institute 4 5.9
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Continued ... future infertility and death, [12, 13, 28] as well as endangering the lives of fullterm babies who are abandoned after a concealed birth. Secondly, despite an increase in designated facilities providing reproductive health services as well as attempts to create a public service environment that is accessible to women of all ages, [25] an undisclosed population of women affected by unwanted pregnancies are not able to rely on the available services. This is believed to be a result of lack of information, perceived poor quality of services, [11] and women being misinformed by hospital staff regarding services and legislation. [2] Furthermore, women who are able to access these services, despite existing limitations, are often stigmatised and report facing judgemental attitudes from service providers. [3] Accessibility to services is further limited by our finding that more than half the designated facilities that are registered providers of termination services are in reality not providing this service. [23] This reflects an unwillingness of healthcare workers to be trained to undertake termination of pregnancy. [23] Since no research has investigated the persons involved in the dumping of fetuses and babies, the best we can do at this stage is to rely on proxies identified by previous research to indicate who these vulnerable groups could be, namely young women and women vulnerable to circumstances of poverty, unemployment and financial dependence, as well as a lack of social and financial support. [3] Our findings indicate that there is a need for comprehensive, detailed surveillance of this phenomenon, including information on the remains discovered and circumstances surrounding the deaths, as well as information about the mothers and fathers of dumped babies and fetuses. The latter represents a considerable challenge.
Conclusion
This study supports existing evidence that unsafe abortions remain a major concern in SA despite significant developments in the country's legislation and reproductive health environment. [5, 22, 23] It furthermore suggests that women in all age groups: (i) are in need of reproductive health education and support to prevent unwanted pregnancies; (ii) may be unaware of progressive legislation and services in SA; (iii) may be unfamiliar with alternatives (e.g. adoption services); and (iv) may not know how and where to access services. Despite legal reform and improved access to and knowledge of services, the termination of unwanted pregnancies in Gauteng and Mpumalanga provinces may be highly stigmatisedhence the overwhelming need for secrecy. There is a need to prioritise the development of initiatives and health promotion activities that not only identify particularly vulnerable groups but also specifically tailor policy responses and programme interventions to meet the needs of those vulnerable to these clandestine practices. Since women's negotiating power in safe sex practices remains a concern, state attempts to increase the availability and accessibility of reproductive health services should include a focus on men as partners who share responsibility for decisions regarding reproductive health choices. Surveillance of this public health concern is currently inadequate, and improved data collection systems should be prioritised. Future investigations should be geared towards developing appropriate strategies aimed at the prevention of illegal dumping of fetuses and abandoned babies.
Study limitations
Because the NIMSS provides coverage only for Gauteng and Mpumalanga, analysis was limited to these two provinces. Owing to the limitations of the NIMSS, cases from the Pretoria mortuary were not included and the nature of the data limited analyses to within province comparison. The lack of data available on the gestation/ age of fetuses/babies dumped limited the scope of the analysis. Even though natural deaths were excluded, the possibility exists that some stillbirth cases were unavoidably included in the analysis. This is because some stillbirths may be recorded as 'undetermined' instead of 'natural' when the case is still under police investigation (Prof. Jeanine Vellema, personal communication, January 2014; Ms Janneate van Dyk, personal communication, December 2013). Another limitation is the possibility that the remains of legally aborted fetuses/stillbirths are handed back to the mother/family for burial, who incorrectly dispose of the remains (Ms Mariette Smith, personal communication, February 2014). The data needed to identify or distinguish these cases do not exist, so they would be included in our analysis. Finally, discrepancies were noted in how scenes of injury were recorded. In some instances, data capturers applied the correct definition for this category and identified it as 'place unknown' , whereas others indicated it as the scene where the remains were found. There is a need for greater clarity in the current NIMSS and for distinction between scene of injury and where the remains were in fact discovered. We therefore recommend that a 'scene of discovery' category be created for a more accurate reflection of the true nature of the data. 
